and in cultivated fields for a long time. The value of the associative growth of legumes and nonlegumes was recognized by Lyon and Bizzell (9),~ whose data show that the growth of alfalfa with timothy increased the protein content of the timothy. Virtanen (I2, I3, ~4, 15) and his co-workers established the reason for the nonlegume being benefited by the presence of the legume. They found that as much as 54 to 74% of the nitrogen fixed by the nodule bacteria on peas was excreted into the media in which the peas were growing and that barley took up I6 to of the excreted nitrogen. In extreme cases the potato plant took up IO times as much nitrogen as the legume in association whose yield was reduced. The excreted nitrogen was found to be 5o~ ~-aspartic and the remainder "probably all-aminoacid (lysine)".
L EGUMES and nonlegumes have been grown together in pastures
and in cultivated fields for a long time. The value of the associative growth of legumes and nonlegumes was recognized by Lyon and Bizzell (9) ,~ whose data show that the growth of alfalfa with timothy increased the protein content of the timothy. Virtanen (I2, I3, ~4, 15) and his co-workers established the reason for the nonlegume being benefited by the presence of the legume. They found that as much as 54 to 74% of the nitrogen fixed by the nodule bacteria on peas was excreted into the media in which the peas were growing and that barley took up I6 to of the excreted nitrogen. In extreme cases the potato plant took up IO times as much nitrogen as the legume in association whose yield was reduced. The excreted nitrogen was found to be 5o~ ~-aspartic and the remainder "probably all-aminoacid (lysine)".
The effect of the ratio of legumes to nonlegumes has been investigated by Virtanen (I2) and by Wilson and Wyss (I7). In general, the yield of the legume reduced if too many nonlegumes are grown with it. The excretion of nitrogen (I4) has been found to be much greater in soil, sand, and Kaolin than in water media.
Virtanen (I2) found that excretion of nitrogen takes place with red clover, white clover, and peas when good strains of bacteria were used. In addition to the presence of alfalfa increasing the protein content of timothy, Lyon and Bi~zell (9) obtained similar results with timothy and oats when clover and peas, respectively, were grown with them. The results of Lipman (7) are similar to those of Lyon and Bizzell. Thornton and Nicol (~ I) found that rye grass obtained considerable quantities of nitrogen from alfalfa when they were grown together.
Nonlegumes are not always benefited by the associative growth of a legume. Lipman (7) found that soybeans reduced the yiel d of corn. Ludwig and Allison (8) obtained depressed yields of nonlegumes when grown in the presence of cowpeas, alfalfa, vetch, and sweet peas. Bond (4) and Stallings (Io) did not obtain a benefit to nonlegumes when they were grown in the presence of soybeans. However, in Wilson and Wyss' (~7) experiments, 23 to 60% of the nitrogen fixed by Manchu soybeans was excreted.
In pasture experiments Johnstone-Wallace (5, 6) found that the growth of wild white clover with Kentucky bluegrass in pasture plats increased the yield of the grass from 88~ to 2,243 pounds per acre and the protein content from ~8 to 25%.
Wilson and Burton (I6) and Wilson and Wyss (~7) have investigated factors affecting the excretion of nitrogen by legumes. The former present a good review of the literature on the subject, showing that excretion of nitrogen by leguminous plants takes place in many cases and that often the yield and protein content of nonlegumes grown with legumes is increased to a marked degree.
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